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FOREWORD 

The tests described he re in  were conducted under NASA 
Apollo con t r ac t  NAS 9-150, during the period from May 3 t o  
May 8, 1962. 

Tnis r e p o r t  w a s  priepared by 2 .  L. B e ~ t h o l d  ef t h e  !.!in<! 
Tunnel P ro jec t s  Group, Los Angeles Divis ion of North 
American Aviation, InC 
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ABSTRACT 

This report presents dynamic stability data from tests 
of command module entry and launch escape configurations of 
a 0.055-scale Apollo model (FD-2) in the Langley 8 Foot 
Transonic Pressure Tunnel. Tests were conducted from 0.30 
to 1.20 Macn number and at angies or ai;i;ack riear proposed 
flight attitudes. 

The dynamic stability parameters are presented as 
standard NASA coefficients in both tabular and plotted 
form for all configurations tested. In addition, tunnel 
operating conditions, configuration description, computa- 
tion equations, and tabular data identifying key are 
Included. 

This report presents basic wind tunnel test data only, 
in order to make the test results available at the earliest 
possible date. Analyses and summary of results will be 
reported later under separate cover. 

iii 
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I. INTRODUCTION 

Dynamic stability tests were conducted on 0.055-scale 
Apollo (FD-2) models in the Langley 8 Foot Transonic Pres- 
sure Tunnel from May 3, 1962 to May 8, 1962. Dynamic 
stability parameters were obtained for command module entry 
and launch escape cenfig-urat~ons --a AI- 

and for the entry configuration only, with oscillation in 
yaw. 

- - - a  1 1 .-A* 1- 
W . L b L 1  UDGAAA.QCIAUll fc pitch;  

Tests were conducted at 0.30, 0.70, 0.90, 1.00 and 
1.20 Mach number for the basic configurations at high 
Reynolds number. Runs were also made to investigate the 
effects of Reynolds number, oscillation center location 
and a simulated balance cover at 0.70, 1.00, and 1.20 Mach 
number. Reynolds numbers, base on the maximum model 

dynamic stability derivatives were measured during forced 
oscillation of the model in pitch or yaw over an amplitude 
of approximately k2O about the oscillation center. 

diameter, varied from 0.61 x 10 2 to 3.49 x 106. A l l  

-1- 
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11. REMARKS 

T h i s  t es t  was performed t o  i n v e s t i g a t e  the dynamic 
s t a b i l i t y  c h a r a c t e r i s t i c s  o f  the 0.055-scale Apollo (FD-2) 
models i n  the subsonic and t r anson ic  speed ranges us ing  
models, equipment, and methods of ob ta in ing  data similar 
t o  tnat  descr ibed Tor a previous test  (Reference a j  which 
covered the  range from 2.40 t o  4.65 Mach number. 

Several  techniques a r e  c u r r e n t l y  a v a i l a b l e  f o r  measur- 
i n g  dynamic s t a b i l i t y  d e r i v a t i v e s  of models i n  wind tunnels .  
T h i s  t es t  was performed u t i l i z i n g  what has been termed the  
inexorable  method i n  which the model i s  mechanically forced  
t o  o s c i l l a t e  i n  a s i n g l e  degree of freedom a t  known angular  
frequency and amplitude while measurements are made of the 
moment requi red  t o  s u s t a i n  the  motion. 

The support  and a t tached  model were forced  t o  perform 
a constant-amplitude, essentially s inuso ida l  motion about 
t he  o s c i l l a t i o n  a x i s  by a mechanical sco tch  yoke and crank 
arrangement. The crank was connected by a d r i v e s h a f t  t o  a n  
e l e c t r i c  motor mounted i n  the downstream end of the s t i n g  
and the d r i v e  motor speed was set a t  var ious  cons tan t  va lues  
t o  provide a range of o s c i l l a t i n g  frequencies .  
maximum accuracy, most test p o i n t s  were recorded a t  o r  near  
t h e  n a t u r a l  frequency of t h e  o s c i l l a t i n g  model system). 

(For 

Springs of d i f f e r e n t  s t i f f n e s s  were a v a i l a b l e  t o  cover 
a range of resonant  f requencies  wi th in  the  range of  opera- 
t i n g  frequencies .  These spr ings  were equipped wi th  cali-  
brated s t r a i n  gages t o  provide a s i g n a l  propor t iona l  t o  the 
displacement. 

A stiff  s t r a i n  gage beam, loca ted  between the model 
mounting p o i n t  and the  p ivot  a x i s ,  gave a s i g n a l  propor- 
t i o n a l  t o  the  moment appl ied t o  osc i l la te  the model. It 
was loca ted  so  as t o  be uninfluenced by any f r i c t i o n  o r  
mechanical p l ay  i n  the system. 

The model was r i g i d l y  forced  t o  o s c i l l a t e  with an 
amplitude of approximately - + 2 O  a t  known angular  frequency 
and the p i v o t  axis could be r o t a t e d  90"; t he re fo re ,  tests 
could be made with the model o s c i l l a t i n g  i n  p i t c h  o r  yaw. 
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11. REMARKS - continued 

By r e so lv ing  t h e  moment and amplitude func t ions  i n t o  
orthogonal components the r e s u l t a n t  appl ied moment and 
displacement and the phase angle  between them may be found, 
With the known o s c i l l a t i o n  frequency, the  aerodynamic- 
(jar'ping slid osc~~latery--'-"' 0 IrauAAA 1 * L-- by ----- i i i v i u = r r t S  ~a: be ~ ~ ~ p i i t e d .  

The t a b u l a r  and p l o t t e d  data are presented  i n  
Appendices A and B i n  NASA s tandard  c o e f f i c i e n t  form 
referred t o  the  body system of axes o r i g i n a t i n g  a t  the  
o s c i l l a t i n g  center .  
u t i l i z e d  t o  i n d i c a t e  aerodynamic damping-in-pitch ( C m q  + 
Cm& ), o s c i l l a t o r y  long i tud ina l  s t a b i l i t  

v 
o s c i l l a t i o n s  i n  p i t c h  f o r  the en t ry ,  launch escape (2  con- 
f i g u r a t i o n s ) ,  and command m d u l e  e x i t  conf igura t ions .  I n  
add i t ion ,  c o e f f i c i e n t s  are given f o r  aerodynamic damping- 

Dynamic s t a b i l i t y  parameters are 

(Cm - k2Cmd, 
and the reduced frequency parameter (#a T %  f o r  es ts  w i  

Cng cos a ), o s c i l l a t o r y  d i r e c t i o n a l  
c sa; + k2CnC) and the reduced frequency 

) f o r  the e n t r y  conf igura t ion  only with 

o s c i l l a t i o n s  i n  yaw. The p lo t t ed  data p r e s e n t s  these 
parameters as a func t ion  of ang le  of a t t a c k .  

The b a s i c  conf igura t ions  were tested a t  Mach numbers 
of 0.30, 0.70, 0.90, 1.00 and 1.20 a t  the highest Reynolds 
number ob ta inab le  f o r  angles  of a t t a c k  nea r  the  proposed 
f l i g h t  a t t i t u d e s .  The runs made t o  o b t a i n  t h e  effect  of 
Reynolds number, o s c i l l a t i o n  c e n t e r  l o c a t i o n ,  and simulated 
balance cover included only tests a t  0.70, 1.00, and 1.20 
Mach number, 
Command Module ( en t ry )  136" t o  154 , Command Module ( e x i t )  
-12' t o  +6",  Launch Escape Configuration -6" t o  +6". The 
ma jo r i ty  of data was recorded a t  nominal 2'increments of set 
a n g l e  of attack througnout these ranges while t he  model was 
being r i g i d l y  forced  t o  o s c i l l a t e  22 i n  p i t c h  about the 
set  angle .  I n  a d d i t i o n  the model was forced  t o  o s c i l l a t e  
i n  yaw (+2") dur ing  one Mach number series f o r  the e n t r y  
conf igura t ion  (Run 7 ) .  Smaller increments of set ang le  of 
a t t a c k  were used i n  areas where large changes i n  s t a b i l i t y  
parameters were observed. 

The nominal angle  of a t t a c k  ranges were: 

- 3- 
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11. REMARKS - continued 

Physical  l i m i t a t i o n s  imposed by the s i z e  of the model 
and e x i s t i n g  dynamic balance have made i t  impossible t o  
l o c a t e  the o s c i l l a t i o n  center  i d e a l l y  on the  design c e n t e r  
of grav i ty .  Therefore, a n  i n v e s t i e a t i o n  was conducted on 
the command module ( e n t r y  a t t i t u d e )  t o  determine the mag- 
n i t u d e  of e r r o r  introduced by such displacement. I n  addi- 
t i o n  t o  the  t e s t s  on t h e  basic  e n t r y  model conf igura t ions  
wi th  no spacer  (Runs 1, 2,  snd 7 ) ,  these runs were made 
w i t h  1.75 inch  and 1.00 inch spacers  (Runs 6 and 8 respec- 
t i v e l y )  between the end of the balance and the model a t t a c h  
p o i n t  t o  f u r t h e r  d i s p l a c e  t h e  o s c i l l a t i o n  c e n t e r  from i t s  
design c.g. l o c a t i o n .  

Since the  o s c i l l a t i o n  cen te r  of the balance f o r  the 
launch escape configurat ion was a l s o  displaced from the 
design c.g., due t o  space l i m i t a t i o n s ,  brief tests were 
conducted t o  i n v e s t i g a t e  the  e f f e c t  of a simulated balance 
housing pro t ruding  through the apex of t he  command module 
i n t o  the area defined by the  legs of the escape tower 
(Run 5).  
s e c t i o n  of t he  command module and r ep lac ing  it with a 2.50 
i n .  diameter by 1.37 i n .  long cy l inde r  s imula t ing  a balance 
cover. T h i s  i n v e s t i g a t i o n  was conducted t o  determine i f  
f u t u r e  launch escape models could be tested w i t h  the 
balance re loca ted ,  p l ac ing  the o s c i l l a t i o n  cen te r  on the 
c.g., without adverse aerodynamic e f f e c t s .  

T h i s  was accomplished by removing the apex 

The command module a lone  i n  the e x i t  conf igura t ion  
(heat shield a f t )  was run w i t h  a 1 .21  i n .  spacer  placed 
between tne  end of t he  balance and the model a t t a c h  po in t  
t o  place the  o s c i l l a t i o n  center  ofi t he  design c.g. of t he  
module. 

Due t o  adverse model l o c a t i o n  and malfunction of equip- 
ment the s c h l i e r e n  photographs were not  considered of suf -  
f i c i e n t  q u a l i t y  t o  be t ransmit ted by t h e  t e s t i n g  f a c i l i t y .  

SID- 62-1065 
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111. MODEL DESCRIPTION 

A. General and Model Drawings 

The FD-2 Dynamic Stability Model tested in the 
Langley 8 Foot Transonic Pressure Tunnel from May 3, 
1962 to May 8, 1962 was a 0.055-scale representation of 
the current Apollo command module and launch escape sys- 
tem configurations. 

The configurations tested were aerodynamically 
smooth for all test conditions. 
were utilized in construction of the model, to reduce 
moment-of-inertia effects, whenever consistent with the 
structural integrity as established in Reference (b). 
The command modules were constructed of aluminun alloy 
(7075-T6), escape tower of Armco steel (17-4PH SST) and 
escape rocket of magnesium (QQ-M-31). 

oscillation center location (Runs 6 and 8), the oscil- 
lation axis was located as close as possible to the 
center of gravity of the represented full scale Apollo 
configuration within the physical limits imposed by the 
model size and the balance dimensions. 

Lightweight materials 

Except for the runs investigating the effect of 

The models were sting mounted with the balance con- 
tained within the model to minimize support interference. 
To allow pitching through angles of attack near the pro- 
posed flight attidues, the models were constructed so 
that the command module axis of symmetry and balance 
center line formed an angle of 30" for the entry con- 
figuration and 8" for the launch escape vehicle. 

- 5- 
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111. MODEL DESCRIPTION - continued 

B. Nomenclature & Dimensions 

Dimensions 
F'ull Scale 

&Escape Rocket Motor (Dwg. 7121-01058-5) 

Total  Length (including j e t t i s o n  motor) 
Diameter of Escape Rocket 
Diameter of Escape Rocket Base 
Sk i r t  Flare  Angle 30. 00' 
Nose Radius 5.20° 

248.40 in .  
26.00 in .  
47.00 in .  

J e t t i son  Motor -located a f t  of rocket motor 
Length of J e t t i son  Motor 69.50 in .  

8.00 i n .  Diameter of J e t t i son  Motor 
J e t t i son  Motor-nozzle ex i t  half angle 17.00' 

- E Same as "E4" except w i t h  toroid tanks (not tested) 

T12, Escape Tower S t ruc ture  (Dwg. 7121-01058-4) - 
Total Length 175.00 in .  
Number of Longitudinal Members 4 
Diameter of Longitudinal Members 2.84 in .  
Diameter of Cross Braces 2.29 i n .  
Distance Between Attachment Points 53.45 in .  

- C, Command Module (Dwg. 7121-01059) 

Maximum Diameter 
Radius of Spherical Blunt End 
Corner Radius 
Nose Cone Semi-angle 
Nose Cone Vertex Radius 

154.00 in .  
184.80 in .  

7.58 in .  
33. ooo 
15.40 in .  

h 

-8- 

SID-62-1065 



N O R T H  A M E R I C A N  AVIATION,  INC.  SPACE and INEWRMATION SYSTEMS DIVISION 

I V .  TEST PROCEDURE 

A. T e s t  Nomenclature 

A maximum cross-sec t iona l  area, sq. f t . ,  - 
a maximum body diameter, f t .  

q m  free stream dynamic pressure,  lb/sq. f t .  

4 

angle  of a t t a c k  of model cen te r  l i n e ,  deg. o r  rad ians  

rate of change of angle  of attack, radians/sec.  & 
v free stream ve loc i ty ,  f t /sec.  

W angular  frequency of o s c i l l a t i o n ,  radians/sec. 

k reduced frequency parameter, w a  
T- 

R 

q angular  v e l o c i t y  i n  p i t c h ,  radians/sec. 

4 
r angular  v e l o c i t y  i n  yaw, radians/sec. 

Reynolds number based on 1 

rate of change of p i t ch ing  angular  ve loc i ty ,  radians/sec.  

f, rate of  change of yawing angular  ve loc i ty ,  radians/sec. 

8 

6 
angle  of s i d e s l i p  of model c e n t e r  l i n e ,  rad ians  

rate of change of angle of s ides l ip ,  radians/sec. 

Cm pitchlng-moment coe f f i c i en t ,  Pitchinp; Moment 
Qoo A 4  

Cn yawing-moment, c o e f f i c i e n t  , Yawing Moment 

I moment of  i n e r t i a ,  slug-ftz 
q, *a  

-9- 
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IV. TEST PROCEDURE - continued 

A. Test Nomenclature - continued 

The data presented are referred t o  the  body system 
of axes and a l l  moments a r e  referred t o  the i n t e r s e c t i o n  
c?f the ~scillation axes. Additional c o e f f i c i e n t s  and 
symbols used i n  the equations f o r  data reduct ion  are 
def ined as follows: 

c -  system damping moment, in-lb/radian 

K -  system sp r ing  cons tan t ,  in-lb/radian 

Caero = Crun - Ctare,where Ctare = cons tan t  

(K-Iu2)aero = (K-IkJ2)mn - (K-Ia2)tare 

For data of type 2 ( o s c i l l a t i o n  i n  p i t c h ,  wingless 
bodies)  

i =  0.7058 f t .  

A =  0.3912 f tO2 

For data of type 4 ( o s c i l l a t i o n  i n  yaw, wingless 
bodies)  

-10- 
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IV. TEST PROCEDURE - continued 

A. Test Nomenclature - continued 

qao = 0.7 pM2 

V = (49.0236) M 
(1 + .2M2)1/2 (where T t  is  tunnel 

t o t a l  temperature i n  
O R )  

Reynolds number = 24 qm,/u V (where A = viscos i ty ,  
lb-see. 

-11- 
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IV. TEST PROCEDURE - continued 

B. Model I n s t a l l a t i o n  

The FD-2 model was i n s t a l l e d  on the NASA 1600 in-lb.  
dynamic p i t c h  balance (Dwg. 401896) which was mounted on 
2 straight sting containing t he  o s c i l l a t i n g  mechanism. 
The d r i v e  motor, c l u t c h  r e so lve r s ,  and frequency genera- 
t o r  were a l l  contained i n  the downstream end of the s t i n g  
which was s t i f f e n e d  t o  provide a resonant  frequency above 
the maximum o s c i l l a t i n g  frequency of  t h e  model. The 
o s c i l l a t i n g  mechanism was designed t o  provide maximum 
s t i f f n e s s  of all d r i v e  linkages so  that the model 
responded only t o  the e s s e n t i a l l y  s inuso ida l  f o r c i n g  
inpu t  of the  crapk and Scotch yoke. 

The models were mounted s o  that t h e  s t i n g  cen te r  
l i n e  and command module a x i s  of symmetry forned a n  
angle  of 30" f o r  the en t ry  conf igura t ion  and 8" f o r  t h e  
lalinch escape conf igura t ion  t o  a l low t e s t i n g  through 
angles  of a t t a c k  of 136" t o  154" and -12' t o  +6: 
r e spec t ive ly .  The 8 Ft .  Transonic Pressure Tunnel 
dynamic balance s t i n g  support was a t t ached  t o  a tapered 
v e r t i c a l  s t r u t  which i n  t u r n  i s  connected t o  a motor 
dr iven  metal a r c .  The system is  so designed as t o  keep 
the model on the tunnel  c e n t e r  l i n e  throughout the angle  
of a t t a c k  range. I n  addi t ion ,  t h e  s t i n g  was r i g i d l y  
braced $0 the  3unnel walls by preloaded s t a y  cables  t o  
r e s t r i c t  any s t i n g  motion that might be p re sen t .  

-12- 
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IV. TEST PROCEDURE - continued 

C. Instrumentat ion 

The NASA 1600 in.-lb.  dynamic p i t c h  balance was 
used t o  measure t h e  moment and displacement funct ions as 
the model was mechanically forced t o  o s c i l l a t e  i n  a 
s i n g l e  degree of freedom. 

I n  opera t ion  of the system, c a l i b r a t e d  outputs  of 
the moment and displacement s t r a i n  gages are passed 
through coupled e l e c t r i c a l  s ine-cosine r e so lve r s  which 
r o t a t e  a t  the frequency of  o s c i l l a t i o n .  The r e so lve r s  
transformed the outputs  i n t o  orthogonal components from 
which the r e s u l t a n t  applied moment and displacement and 
the phase angle  between them were found. With t h e  known 
o s c i l l a t i o n  frequency, the aerodynamic-damping and o s c i l -  
l a t i n g  s t a b i l i t y  moments were then  computed. 

A l l  data were computed on a remotely loca ted  I B M  
7090 computer. 

D. Data Reduction Constants 

All data were reduced and presented  i n  s tandard 
NASA c o e f f i c i e n t  form re fe r r ed  t o  t h e  body system of 
axes  o r i g i n a t i n g  a t  the o s c i l l a t i o n  center .  

Reference a r e a  = A = 0.3912 f t . 2  

Reference l eng th  = a = 0.7058 f t .  (Diam.) 

-13- 
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(e) 0 

-14- 
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N O R T H  A M E R I C A N  AVIATION,  I N C .  SPACE and INFORMATION SYSTEMS DIVISION 

Column 
Headinq I t e m  - 

A. TABULATED DATA FORMAT 

Def in i t ion  o r  Remarks 

PRJ P ro jec t  No. From p r o j e c t  No .  233 of 81 TPT 

RUN Run No. 

POINT Point  No. 

Each Mach number series f o r  a 
configurat ion i s  assigned a 
run number. 

Sequence i n  which data were 
taken. 

corn Configuration No. 10. Command Module, ( C )  entry,  

11. Command Module, ( C )  entry,  

12.  Command Module, ( C )  entry,  

no spacer 

1" spacer  

1.75" spacer 
2. Launch Escape Config. 

(E4T12C) 
20. Launch Escape Config., 

balance cover on a ex 
3. Command Module, ( C p  exit ,  

1.21" spacer 

T 

B 

Q 

v 
RN 

Type of Data 2. Wingless body i n  p i t c h  
4. Wingless body i n  yaw 

Batch No. Not applicable f o r  t h i s  data 

Dynamic Pressure Free-gtream dynainic pressure 

Veloci ty  Free-stream ve loc i ty  f t / sec  

l b / f t  

Reynolds No. Reynolds No. x based on 
a re ference  l eng th  of 0.7058 
f t .  ( T h i s  i s  the mimum 
diameter of the command module 
model) 

A- 2 

SID-62-1065 
Appendix ' I  A" 



N O R T H  A M E R I C A N  AVIATION,  INC.  SPACE and INWRMATION SYSTEMS DIVISION 

Column 
Heading 

TI) 

MACH 

A O S  

A OA 

0 K 

CMQ 

CMA 

CNR 

CNB 

Note: I 

- 
A. TABULATED DATA FORMAT - continued 

Item 

-- 

Mach No, 

Angle of Sidesl-p 

Angle of Attack 

Frequency 

Reduced Frequency 
Parameter 

c - c cos a "r 
cos a + k*Cn; 

cn63 

Def in i t ion  o r  Remarks 

Corrected phase angle  between 
dr iv ing  torque and model d i s -  
placement, values  near  90" 
and 270° i n d i c a t e  ve loc i ty  
resonance , 

Free-stream Mach number 

Mean angle  of s i d e s l i p ,  
degrees 

Angle of a t t a c k  of the model, 
degrees 

Frequency of t he  forced 
osc il la  t ion,  cycle  s/scc . 
k, see  equat ions 

Damping-in-pitch parameter 

Osc i l l a to ry  d i r e c t i o n a l  
s t a b i l i t y  parameter 

Damping-in-yaw parameter 

Osc i l l a to ry  d i r e c t i o n a l  
s t a b i l i t y  parameter 

See Test  Nomenclature f o r  d e f i n i t i o n  of s t a b i l i t y  
parameters , 

A - 3  
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N O R T H  A M E R I C A N  AVIATION,  INC.  DIVISION 

B. RUN INDEX 

Run - No. Configuration 
q, 

Mach No. Angle Range RAnlx10-6 PSF 
~- 

1 C-Entry 1 . 2 0  154" t o  136" 2.96 879 
2.88 782 
2.78 709 
3.49 742 
2.50 2 51 

(Command Module) 1.00 
90 

070 
30 

2 C-Entry 1 .20  154" t o  136" .75 223 
- 72 198 i nn f .62 132 

(Commanci i ~ ~ i i i e  ) A . V V  

70 
-~ ~~~ 

3 E4T12C 1.20 -6" t o  +5" 2.96 878 
(Launch Escape Vehicle) 1.00 -5" t o  +3" 2.88 781 

90 -5" t o  +4" 2.78 708 
70 -4" t o  +3" 3.49 742 
30 -8" to Oo 2.50 2 51 

4 E4T12C 070 -12" t o  +6" .62 133 
72 197 t 075 221 

(Launch Escape Vehicle) 1.00 
1.20 

1.20 -6 t o  +6" 2.96 875 
Launch Escape Vehicle -6 to +4" 2.88 779 
balance cover on apex -3 t o  +2" 3.49 744 

6 C-Entry 1.20 154" t o  143" 2.96 877 
Command Module) 1.00 154" t o  138" 2.88 780 
1.75" spacer )  e70 154" t o  142" 3.49 742 

7 C-Entry 70 154" t o  136" 3.49 741 
(Command Module) 30 2.50 2 51 

90 2.78 708 
2.88 784 1 2.96 881 

1.00 
1.20 

8 C-Entry 1.20 154" t o  141" 2.96 87 6 
Command Module) 1.00 154" to 150" 2.88 778 
1.00~ spacer )  -70 154" t o  136" 3.49 742 

90 -12" t o  +6" 2.78 712 
3.49 743 
2.50 2 51 
2.96 874 I 2.88 778 

1.21" spacer )  30 

t 
t 

g C - E x i t  
Command Module) 70 

1.20 
1.00 

Note: 1. Run 7 o s c i l l a t e d  i n  yaw, all o t h e r s  i n  p i t c h .  
2. Reynolds numbers based on maximum model diameter. 
3. A l l  quoted values are nominal. - 

A-4 
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PRJ RLN PCiNT 

233 001 0034 
233 001 0035 
233 001 0036 
233 001 0037 
233 001 0030 
233 001 0039 
233 001 3OkO 
233 001 0041 
233 001 0042 
233 001 0043 
233 001 0046 
233 001 0047 
233 001 0048 
233 001 0049 
233 001 OCSO 
233 001 0051 
233 O C 1  0052 
233 001 0053 
233 001 0054 
233 001 0055 
233 001 0058 
233 001 0059 
233 001 0060 
235 001 0061 
233 001 0062 
E33 001 0063 
233 O C 1  0064 
233 001 0065 
233 001 0066 
233 001 0069 
233 001 0070 
233 001 0071 
233 001 0072 
233 001 0073 
233 001 007+ 
233 OC1 0075 
233 001 0016 
233 001 0000 
233 001 0081 
233 001 0002 
233 001 0083 
233 001 0084 
233 001 0085 
233 001 0086 

233 o a i  0033 
CONF T B 

10 2 00 
10 2 00 
10 2 00 
10 2 00 
10 2 00 
10 2 00 
10 c 2  00 
? O  , 2  00 
10 T2 00 
10 - 2  00 
10 2 00 
10 2 00 
10 , 2  00 
10 12 00 
10 .2 00 
10 :2 00 
10 ; 2  00 
10 .2 00 
1@ ;2 00 
10 [ 2  00 
10 i2 00 
10 ;2 00 

10 ;2 00 
10 ,2 00 
10 i2 00 
10 12 00 
10 $2 00 
10 $2 00 
10 "42 00 
10 00 
10 00 
10 12 00 
10 12 00 
10 ;2 00 
10 2 00 
10 2 00 
10 ;2 00 

Q 
878-61 
878-78 
870-94 
878.70 

878.90 

878- 94 
879.03 

P ~ Q  cu v I v. uu 

070.90 
878-90 
878.90 
781-93 

701o78 
781.02 
7030 02 
781.89 
702- 67 
f02.01 
701.70 
701.09 
109.24 
710.04 
109. 04 
708.14 
709074 
700000 
708097 
f09.65 
108.71 
712072 
743039 
743. a i 
?S2+27 
t l 2 4 5  
t4& 35 
t S 2 0  08 
742.35 
2 5 O o ? O  
2500 95 
250.93 
250-80 

251.12 
251.11 

7ai.97 

251rl7 

V 
1250,S 
1250-5 
1250-5 
1250-5 
1250.5 
125015 
1250.5 
?25!2-5 
1250,s 
1250.5 
1250,s 
1079.6 
1079-6 
1079-6 
1079.6 
1079- 6 
107906 
1079-6 
1079e6 
1079.6 
1079.6 
987.4 
987-4 
98701 
901.4 
987.b 
981.4 
907.1 
907.4 
987-4 
790.0 
790.0 
79000 
19000 
790-0 
79000 
790 0 
79000 
351.6 
351.6 
351.6 
351-6 
351.6 
351.6 
351-6 

RN TP 
2-958 126-51 
20959 6-72 
2,959 73-90 
2-959 94-03 
20959 255-03 
2.960 265-83 
2,959 64-80 
2-959 86-53 
2.960 93-00 
2-959 08-65 
2-959 04-32 
20002 216-33 
2,802 238eSh 
2-08) 206-28 
2.002 290.53 
2-809 246.69 
2.802 272.10 
2,005 290.71 
2,002 279-27 
2.881 11051 

2,707 295.15 
2-790 265.90 
2.706 291-79 
2,105 246-83 
2,189 267.25 
2.185 311.33 
2.786 21-11 

2,185 58008 
30490 284072 
3.493 276.16 
30495 300.66 
3.400 262.63 
3ob07 266.32 
3.508 267.03 
3.101 209.62 
3.488 31-65 
2.190 273.01 
2.500 200.83 
2.500 265.12 
2-500 270.71 
2-502 111.83 
20502 331-62 
2-502 299.07 

2.802 ioe.91 

2.ma 212.29 

MACH 
1-200 
1,200 
1-200 
10200 
10200 
1-200 
1 e200 
1,200 
1-200 
1,200 
1-200 
1*000 
1 e000 
1,000 
1 e000 
10000 
le000 
10000 
1.000 
1mOOO 
1,000 

900 
-900 

900 
0900 
.900 
900 
900 

,900 
,900 
e 700 
e 700 
0 700 
-700 

-700 
e 700 

-700 
-700 
300 
300 

e 300 
e 300 
300 

e 300 
300 

AOS AOA 
-00  1 5 0 ~ 0 0  
-00  154-00 
- 0 0  152-01 
-00 149-99 
000 148-01 
-00  146-00 
-00  144-00 

nn -1.- nn 
* V U  E V L * U V  

-00  140-00 
-00 138-00 
000 136-00 
- 0 0  153-99 
000 151-99 
e00 149-99 
-00  147-99 
m 0 0  146-00 
e00 144.00 
e00 142-00 
e 0 0  139-99 
e00 137-99 
e 0 0  135-99 
e00 154-00 
e00 152-00 
e 0 0  150-00 
-00  148-01 
-00  146-01 
-00 '144-01 
- 0 0  142-00 
-00 140-01 
-00  136-01 
-00  154-01 
-00  152e01 
-00 150000 
-00 148-00 
000 146-00 
-00  144oOO 
-00 140oOO 
-00 136-00 
-00  154-00 
-00  152*01 
e00 15omoo 
-00  148-01 
-00  146mOO 
-00  144eOl 
-00  142-00 

FREQ 
14070 
14-65 
14- 70 
11-71 
15-27 
15m27 
13-14 

9-19 
7-63 
7.01 

11-64 
14-77 
14-61 
14- 54 
15-23 
15-80 
14-07 
13-15 
12-25 
1 1 - 1 1  
11-46 
14065 
1h-59 
15-69 

1. L L  
I # - V U  

16-31 
14-02 
14*00 
13-03 
10.72 
15-60 
15.37 
16-17 
18-21 
17-06 
1s-SO 
12-07 
8.00 

13- 98 
13-07 
12-59 
12-31 
12-01 
11-55 
11057 

K 
052 1 

,0519 
e 052 1 
-0521 
-0541 
,0541 - 0465 

n e .  * * .U*IJ 

e 0336 
e 0270 
e 0248 
-0601 

0606 
0600 
0597 

-0625 
e 061r8 
0577 
0552 

e 0503 
0456 

e0649 
0657 
0655 

,0704 
e0733 
0670 

e0628 
-0585 
e 048 1 
e 0875 
,0862 
,0907 

1022 
e 0958 
0 0870 
e 0677 
-0449 
0 1763 
e 1640 
e 1587 
e 1552 
e 1514 
e 1456 
e 1433 

cna 
06- 

001- 
e 02- 

05- 
-29 
e 39 
0 10- 

76- 
-1 7- 

- 3 1  

85- 
-63 -  

00 
e o 1  
mO5 

05 
rn 12 
67 

e 09 
m 1 1  
0 04- 

o f -  
-08  
- 1 1  
e20 
e 2 2  
73 

e16 
04- 

e05 
0 12- 
e 17 
e 1 1  
e15 
0 60 
e 4 0  
22 

013 
-08- 
e 66 
049 
-18 

14 
001- 
-01  
e 0 5  

CMA 
086- 

NASA 

104- Langley Station 

mO89- 
,088- 
,088- Langley Research Center 

107- Hanipton, Virginia 
0039- 
.eo& 
-061 
0097 

,101- 

PRELIMINARY 
,097- 
,095- 
e 116- 

NATIONAL AERO?MUTI:S AN J 
146- 

-078- 
,054- SPACE ADMINSTRfiTION 
-012- 
e024 
0 102- 

107- 
e 1  10- 
.146- 
0 181- 

129- 
eOe7- 
-040- 
e034 

147- 
e 134- 
0 176- 
,258- 
207- 

,009- 137- SID-62-1065 

-102 -233- Appendix "A" 

139- 
0070- 

,002- 
e023 
043 
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PRJ RUN P O I N l  CONF T 8 Q V RN TP 
233 OC1 0087 IO 2 00 251006 35106 20501 51008 
233 001 0088 10 2 00 251.14 35106 2.502 121074 

MACH AOS AOA FREQ K CMQ CNA 
03- 072 HkSA 

0 04- ,108 langley Research Center 
000 140.00 11007 ,1396 
000 136001 10.74 -1354 

300 
300 

Langley Station 
Hampton, Virginia 

PRELIMINARY 
NATIONAL AEROWHICS AN3 

SPACE ADMINISTRATION 

SU)-62-1065 
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PRJ R U N  POINT 
233 O C 2  0024 
233 O C 2  0025 
233 002 0026 
233 002 0027 
233 002 C028 
233 002 0029 
253 002 0030 
233 002 0031 
233 002 0032 
233 002 0035 
253 002 0036 
233 002 0037 
233 002 0038 

233 002 0040 
233 002 0041 
233 O C 2  OG42 
233 002 0045 
233 002 0046 
233 002 0047 
233 C02 0048 
233 002 0049 
233 002 0050 
233 002 0051 

233 002 a039 

CONF T B 
10 2 00 
10 2 00 
10 2 00 
10 2 00 
10 2 00 
10, 2 00 
10 2 00 
10 2 00 
10 2 00 
10 2 00 
10 2 00 
10 2 00 
10 2 00 
10 2 00 
10 2 00 
10 2 00 
10 2 00 

Q 
221097 
225000 
222.26 
2240 7 1 
222096 
224.15 
222.26 
224046 
221051 
1970 32 
196-91 
198.02 
199020 
1970 73 
198.13 
196.47 

132.41 
196088 

132024 
132088 
132-51 
132007 
131040 
131005 

V 
1250.5 
1230m5 
1250.5 
125005 
1250o5 
125005 
1250.5 
1250.5 
12501 5 
1079.4 
1079.6 
107906 
107904 
1079-6 
1079-6 
1079.6 
107906 
79000 
79000 
790.0 
790.0 
790.0 
79000 
790.0 

RN TP 
,747 214.87 
0757 135059 
0748 283024 
0 756 004 
-750 272060 
0754 94419 
0740 83-50 
a755 90.38 
0745 87.40 
0727 62.94 
,725 129.02 
0730 102.94 
,734 274.74 
,728 269.89 
a730 269.89 
,724 251m17 
0725 61026 
a622 288.04 
0621 271070 
,624 210.04 
0622 270.04 
a620 279.28 
0617 272.76 
0615 278018 

MACH 
10200 
10200 
1 200 
10200 
10200 
10200 
10200 
1.200 
10200 
l o  000 
10000 
10000 
10000 
1,000 
1 000 
10000 
l o  000 
700 
700 

0700 
700 
7ao 
700 

0 700 

AOS AOA 
000 154001 
000 152001 
000 150002 
000 148.01 
4.00 146001 
-00 144001 
.OO 142001 
000 140o01 
000 136.02 
-00 154000 
000 152001 
000 150000 
000 148.01 
-00 146,OO 
a 0 0  144000 
000 140oOO 
000 136000 
000 154o00 
000 1s2000 
000 150000 
000 148-00 
000 144000 
000 140oOl 
000 136000 

FREQ 
12092 
12068 
12070 
12.75 
12084 
12051 
12014 
11.83 
10098 
12.65 
12069 
12-73 
12072 
12083 
12084 
12046 
11.85 
12-39 
12.37 
12037 
12-39 
12038 
12042 
1 1.87 

K 
0458 
0449 
0450 
0452 
0455 
0443 
00430 
,0419 
0389 
00519 
00521 
0522 
,0522 
0 0527 
a0527 
,051 1 
0486 
00695 
,0694 
0694 

-0695 
0694 
0697 
0666 

cA4 
11 

-44- 
0 22 
0 02- 
0 32 

m 72- 
od3- 
$8- 

o q 1 -  
.66 
a01 
0 00- 
a01 
0 07- 
0 d8 
0 112 
0 115 

44 
o li3 

16 

1 

I 

i 
~ 

CHA 
O 1  12- NASA 

090- 097- 101- Langley Station 
112- Hampton, Virginia 

Langley Research. Center 

0071- 
0031- 
004 
094 

0 100- 

PRELIMINARY 
103- 
103- 
109- 

NATIONAL AEROMUTI2S AN3 124- 
125- 
075- 

,001 
0101- 
-095- 
094- 
098- 
0098- 

106- 
0001- 

SPACE ADMIN~STRATION 

SID-62-1065 
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PRJ KLN PCINT CONF T B 
233 003 0006 2 2 00 
233 003 0007 2 2 00 
233 OC3 0008 2 2 00 
233 OC3 0009 2 2 00 
233 003 0010 2 2 00 
233 003 0011 2 2 00 
233 OC3 OC12 2 2 00 
233 003 0013 2 2 00 
233 003 0014 2 2 00 
233 003 0015 2 2 00 
233 003 0016 2 2 GO 
233 003 0017 2 2 00 
233 003 a018 2 2 00 
233 003 0021 2 2 00 
233 003 0022 2 2 00 
233 003  0023 2 2 00 
233 003 0024 2 2 00 
233 003 0025 2 2 00 
233 OG3 0026 2 2 00 
233 003 0027 2 2 00 
233 003 0028 2 2 00 
233 003 a029 2 2 00 
233 003 0030 2 2 00 
233 OC3 0031 2 2 00 
233 003 4034 2 2 00 
233 003 0035 2 2 00 
233 003 GO37 2 2 00 
233 003 0038 2 2 00 
233 0 0 5  0039 2 2 00 
233 003 0040 2 2 00 
233 003 0041 2 2 00 
233 003 0042 2 2 00 
233 003 0043 2 2 00 
233 003 004s 2 2 00 
233 00 2 2 00 
233 00 2 2 00 
233 00 2 2 00 
233 003 0051 2 2 00 
233 003 0032 2 2 00 
233 003 0053 2 2 00 
233 005  0054 2 2 00 
233 003 0055 2 2 00 
233 003 0056 2 2 00 
233 003 0059 2 2 00 
233 003 OC60 2 2 00 

Q 
879061 
870.24 
878.24 
878.86 
878-19 
8780 19 
8780 15 
878.28 
8780 1 1  
880.65 
078032 
0700 15 
0780 65 
781015 
781027 
7 a i a  
781027 
781.15 
781.19 
781.38 
783-00 
782052 
781064 
781.23 
708-20 
708.27 
708027 
708043 
708.27 
708010 
708053 
108020 
708m1r( 
708.47 
713.12 
740.12 
740 52 
741.71 
1b2-08 
742 77 
143083 
741001 
741.21 
251041 
251-11 

V 
125005 
1250.5 
12SOo5 
125005 
125005 
125005 
1250-5 
1250.5 
125005 
125005 
125005 
125005 
125005 
1079.6 
107906 
107906 
1079.6 
1079-6 
1079.6 
1079.6 
1079.6 
1079.6 
1079.6 
1079.6 
987.4 
987.4 
987.4 
987.4 
98704 
987.4 
987.4 
98704 
987.4 
98104 
79000 
790.0 
79000 
790.0 
790-0 
790.0 
79000 
790.0 
7900 0 
351.6 
351.6 

R N  TP 
2.962 101037 
2-95? 101059 
2.957 146.32 
2,959 259.69 
2.957 347.76 
2.953 84.76 
2,957 103070 
2,957 95-27 
2.957 113097 
20965 08037 
2-95? 97-88 
2-95? 62-54 
2,958 147.72 
2.879 230o9Q 
2.880 273089 
2,880 257071 
2,880 2334 

I 2,879 55.87 
2.079 137061 
2.080 302028 
20886 50025 
20884 92-30 
20881 85.42 
2,879 94-92 
2,783 289.16 
2,703 266.12 
2.783 4-05 
2.784 44074 
2.783 78.38 
2.782 150038 
2.781) 330020 
20183 121064 
2.785 69.12 
20784 164.32 
3eC92 121.4s 
3.401 62.52 
3.480 45095 
3.405 4807b 
30487 139.30 
30490 44-28 
30495 70.52 
3,482 111075 
3,183 159.64 
20505 110-68 
2,502 93037 

MACH 
1,200 
10200 
10200 
10200 
10200 
10200 
10200 
10200 
10200 
10200 
10200 
10200 
10200 
10000 
1-000 
10000 
10000 
10000 
lo000 
10000 
10000 
1 -000 
1-000 
10000 
900 
900 
900 
900 
900 
900 
900 
900 
900 
-900 
700 

0 700 
0 700 
0 700 
0 700 
0 700 
700 
700 
700 

-300 
e 300 

acs AOA 
-00 359099 
m 0 0  359-00 
000 350000 
-00 357000 
000 356-00 
000 355-00 
- 0 0  354000 
0 00 -00  
-00  1,OO 
000 2000 
000 3-00 
000 4-00 
000 4099 
0 00 000 
000 358.99 
000 358-00 
000 357000 
000 356mOO 
000 355-00 
0 00 0 00 
000 1.00 
-00 2.00 
-00 3-00 
000 2-50 
-00 0 00 
000 358099 
000 357099 
000 3S7oOO 
000 356000 
-00 355-00 
-00 0 00 
-00 1.00 
000 2-00 
-00 4.00 
-00  -00 
000 359.01 
000 358-00 
-00 351000 
000 3%-01 
000 359099 
000 1000 
000 2000 
000 2099 
0 00 0 00 
000 359-00 

FREQ 
10.45 
10.93 
10.86 
10022 
8076 
&o 72 
3-46 
10-41 
9.91 
0.85 
7.64 
5075 
3021 
12.07 
11-90 
10022 
7-11 
4043 
2000 
11086 
10.36 
7-31 
2-94 
5-  19 
9-58 
9-43 
8-01 
6- 06 
3.86 
lo98 
9.40 
0.45 
6-61 
2005 
7.79 
7-66 
So89 
3.54 
2002 
70 t? 
6.47 
4.04 
1-95 
5-27 
So24 

K 
,0370 
-0387 
0385 
,0362 
00310 
0238 
00122 
-0369 
035 1 
00313 
0270 
0203 
,0113 
00495 
0488 
,0419 
0292 
00181 
0082 

o 0487 
0425 

00302 
00120 
,0213 
0430 
00423 
036 1 
0272 
,0173 
0088 
0425 
,0380 
00296 
0092 
0437 

-0431 
00330 
-0198 
00113 
0436 
00363 
0226 
00109 
,0664 
,0660 

CM(P 
.81- 
0 3q- 
0 16- 
0 04 
001 
0 20- 
0 7%- 
0 79- 

1 00- 
l.l$W 
1004- 

: 
0 44 
0 70 
042 
029- 
0 93- 

038 
021- 
1.18- 
1094- 
1 79- 

0 12 
0 19 

7.08- 

01 

2.4 
-2 1+ 
1gc 

0 34- 
74- 

1.46- 
18- 

0 54- 
85- 

2000- 
026- 
020- 

CMA 
.- 

307- bngley Research Center 
,299- Langley Station ,251- 149- Hampton, Virginia 

- 
023- 

,264- -m-T- 
107 

0212- 
0 151- 

:K- ,119 . PRELIMINARY 
04"- NATIONAL AEROYAUTICS ~ N I )  
0 447- 
,279- 
,067- 

SPACE ADMIN STRATION 

074 
0224 
0452- 
o 302- 
0063- 
131 

,058 
,253- 
0237- 
130- 

-000 
,114 
191 

0257- 
167- 

-028- 
,259 
092- 
-093- 
009 s11~62-1065 
109 

0180 & p e e  "A" 
0 100- 

0 112 
,018- A-8 

0221 
-161 
160 



P R J  RUN P O I N T  
233 003 GO61 
233 003 0002 
233 003 0063 
233 003 0064 
233 003 0065 
233 003 0066 

CONF T 8 a 
2 2 00 251011 
2 2 00 251-12 
2 2 00 251.16 
2 2 00 251-17 
2 2 00 251019 
2 2 n!! 25!.23 

I 

MACH A O S  AOA 
.300 -00 358.00 
.300 000 357-00 
300 000 356000 
300 -00 355000 
-300 ,QI! 35%00C 
0 300 000 352000 

FREQ 
5.08 

4.80 

5 .  i 9  

4087 

5 0  02 

6.21 

K CNQ 
00640 ,0614 1 028- 045- 

.0605 035- 
0633 0 17- 
,0654 f 031- 
,0783 013 

CMA 

-209 Langley Research Center . 190 Langley St&ic:: 
1 64 Hampton, Virginia 

,008 

PRELIMINARY 
NATIONAL AEROUAUTI~S AN3 

SPACE ADMINISIRr\llON 

SID- 62-1065 
Appendix "A" 
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PRJ RUN P O I N T  
233 004 0001 
233 OC4 0002 
233 004 0003 
233 004 0004 
233 004 0005 
233 004 0006 
233 004 0007 
233 004 0008 
233 004 0010 
233 004 0011 
233 004 0012 
233 004 0015 
233 004 0016 
233 004 OG17 
233 004 0018 
233 004 0019 
233 004 0020 
233 004 0021 
233 004 0022 
233 004 0023 
233 004 0024 
233 004 0025 
233 004 0026 
233 004 0029 
233 004 0030 

003 1 
0032 
0033 
0034 
0035: 
0036 

233 001, 0037 
233 004 0038 

CONF T 0 
2 2 00 
2 2 00 
2 2 00 
2 2 00 
2 2 00 
2 2 00 
2 2 os 
2 2 00 
2 2 00 
2 2 00 
2 2 00 
2 2 00 
2 2 00 
2 2 00 
2 2 00 
2 2 00 
2 2 00 
2 2 00 
2 2 00 
2 2 00 
2 2 00 
2 2 00 
2 2 00 
2 2 00 
2 2 00 
2 2 00 
2 2 00 
2 2 00 
2 2 00 
2 2 00 
2 2 00 
2 2 00 
2 2 00 

Q 
135.63 
134. I4 
134.02 
133.53 
133001 
132.31 
i 7 -  
l a 4 0  iT .  
130058 
131.77 
131020 
132.24 
196.84 
197.47 
197.65 

195.36 
197.13 

194069 

200065 
1980 10 
197058 
195.99 
196m25 
194099 
223.84 
221.01 
220047 
220.68 
2210t2 
218.43 
221.59 
221m47 
220068 
221.13 

V 
790.0 
790.0 
790.0 
790.0 
790.0 
790.0 
r90.0 
79000 
79000 
790.0 
790mO 
107906 
107906 
107906 
1079.6 
1079.6 
1079.6 
1079.6 
107906 
1079.6 
IO7906 
1079.6 
1079m6 
I2SOoS 
1250.5 
125005 
1250o5 
1250.5 
1250.5 
125005 
125005 
125005 
125005 

- 

RN TP 
.637 278.96 
0630 82.30 
0629 73.43 
0627 85.62 
,625 87.74 
0621 84-05 
-620 89.92 
0613 330.45 
0619 64.54 
-616 81.81 
,621 90.53 
-725 301.80 
,727 271.31 
0728 353062 
0717 82.47 
,720 68.23 
,726 82~63 
,739 94086 
0730 84079 
0720 249039 
,722 tho30 
0723 89032 
0718 85.62 
0153 82-18 
e744 86m50 
0712 87-14 
0153 04.06 
0746 300.08 
0135 77.73 
0746 IOOoSO 
0715 89.16 
0753 69085 
0744 91044 

I 

MACH aos AOA 
700 . 00 000 
700 000 358.00 
700 000 356.00 

0 700 000 354.00 
700 o O O  352000 . 700 -00 350.00 
700 000 347.99 
-700 0 00 . 00 

000 1.99 700 
700 000 4.02 

4 700 000 6.00 
1.000 000 m o o  

r 1.000 000 359000 
1 1.000 -00 358.00 

-00 356.00 1. 000 
- 0 0  354.01 1. 000 

10 000 -00 352.01 
1.000 000 350.00 
1.000 -00 348.00 
1.000 . 00 0 00 
1.000 000 1.99 

000 3.99 1.000 
10000 0 0 0  5099 
1.200 . 00 000 

000 1.99 10200 
10200 000 3099 
10200 -00  6.00 
1.200 000 351099 
10200 000 356.00 
10200 000 353099 
1.200 000 352001 

-00 349.99 10200 
10200 m O O  3b8oOO 

FRE'Q 
6.64 
6.23 
5.70 
So 53 
5 -  68 
5.84 
5. 74 
6. 63 
6.10 
5.52 
5.43 
7.43 
7.40 
6.98 
5.88 
5.02 
4.76 
4.93 
5.34 
7.54 
6.60 
5.26 
4060 
8.00 
7021 
6.33 
5 0  12 
7099 
7.10 
5067 
4026 
3-48 
30 6h 

K 
,0372 
,0349 
,0319 
,0310 
i 031 3 
,0327 
0322 

0 0372 
0342 
0309 
00304 
0305 
00303 
0286 
024 1 

0 0206 
00195 . 0202 
00219 
0309 
00271 
00216 

0 0283 
00255 
00224 
00181 
0 0283 
00251 
0 020 1 
.0151 
,0123 
,0129 

,0188 

CXQ . 02- 
040- 
82- 
079- . if-  
051- 
065- 
004- 
071- 

1 08- 
1. 10- 
027 
029 . 02- 
56- 

097- . 04- 
65- . 19 
053- 
1040- 
1055- 
oy8 -  
096-  . 554- 
43- 
18 

023- 
091- 

1 34- 
1.48- 

. 0a- 

lo&?- 

CUA 
,117- NASA 
.012 Langley Research Center 
66 Langley Station 

0220 
0 179 

I f ! - - ! - ' -  Haiipioii, v ii-giiiia 

-132 

- 
004s 

PRELIMINARY 
0221 
-252 
,277- 
0262- "U AERONAUTICS AND' -169- 

,238 
0081 SPIYI: nDyIIsTIW1K)Iv 

,283 
025b 
.183 
0295- 
0075- 
0200 
0312 
0 372- 
0 193- 
0011- 
0200 
0 376- 
0111- 
,113 
0323 
041 1 
-398 

SID-62-1065 

Appendix "A" 
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\ 

I' 

PRJ RCN POINT 
233 005 0030 
233 005 0031 
233 005 0032 
233 005 0033 
233 OCS 0034 
233 005 0035 
533 0 0 5  nO35 
233 005 0037 
233 G O 5  0036 
233 005 0059 
233 005 0042 
233 OC5 0043 
233 O C 5  GO44 
233 O C 5  0045 
233 005 GO46 
233 005 0047 
233 O C 5  CG48 
233 005 (3049 
233 O G 5  0052 
233 OC5 0053 
232 005 0054 
233 005  0055 
233 OCS 0056 
233 005 0057 
233 005 OC58 
233 O C 5  0059 
233 005 C060 

CONF T B 
20 2 00 
20 2 00 
20 2 00 
20 2 00 
20 2 00 
20 2 00 
25 2 GO 
20 2 00 
20 2 00 
20 2 00 
20 2 00 
20 2 00 
20 2 00 
20 2 00 
20 2 00 
20 2 00 
20 2 00 
20 2 00 
20 2 00 
2@ 2 00 
20 2 00 
20 2 00 
20 2 00 
20 2 00 
20 2 00 
20 2 00 
20 2 00 

Q 

875-45 
875-49 
875-62 
875-49 
875e33 

w ~ 2 a  

875.20 
875-45 
875-28 
875- 74 
779e38 
779.31 
779-56  
779e45 
778-97 
779.64 
779-56 
779045 
744033 
744-50 
743093 
742e82 
743-5 1 
7b3e01 
742 e 94 
?&2 82 
112 e 70 

~~ 

v 
1250-5 
1250e5 
1250e5 
1250e5 
1250-5 
1250-5 
1250-5 
1250-5 
1250e5 
1250-5 
1079-6 
1079.6 

1079.6 
1079-6 

1079-6 
1079-6 
1079e6 
1079-6 
790-0 
790eO 
790 0 
790eO 
790-0 
790eO 
f90-0 
790eO 
790eO 

RN TP 
2-947 84-90 
2-948 76-39 
2,948 91-94 
2.948 89-02 
2.948 46-63 
2.947 176-34 
2-947 111-01 
2.948 279-80 

2.949 24.87 
2-947 76-07 

2.873 261.67 
2.872 76-45 

2.871 282.52 

2-873 129-37 
2-873 136.11 E 2.874 28Q-39 

2,873 150.80 
2,873 41-14 

3,498 58-28 
3,498 65-43 
3.496 91-30 
3,490 39e61 
3-494 145027 
3.496 156-51 
3.491 101-23 
3.490 67-13 
3,490 65e95 

M A C H  
1,200 
1,200 
1,200 
1,200 
1.200 
1 0 2 G G  
le200 
le200 
le200 
le200 
le000 
1 e 000 
1,000 
1- 000 
1-000 
1.000 
1- 000 
1-000 
,700 
,700 
e 700 

700 
e700 
e700 
e 700 

700 
0700 

AOS AOA F R t Q  
-00 359-99 9-80 
-00 1-99 6-78 
-00 3eOO 8-06  
-00 4eOO 6.70 
-00 4-99 4-47 
-00  6 -00  2-10 
e00 358-00 10e58 
e 0 0  356-00 9-40 
e00 354000 3-62 
-00 355-00 7e53 
-00 359-98 11e43 
-00 2-00 7-92 
-00  4.00 3.49 
-00 4-00 3-36 
00 -00 11-30 
-00 358-00 10-37 
-00 356-00 5-21 
-00 354000 2-10 
0 00 -00 7-15 
-00 1-00 6-25 
e00 2-00 3-40 
-00 358-01 5-04 
-00  357-00 2-25 
-00 3 5 7 e O O  2-12 
0 00 -00 1 - 0 5  
e 00 -00 ?e06 
-00 e 0 0  7-05 

K 
0347 
-031 1 
0285 
e0237 
,0158 
0074 
0375 
e0336 
-0128 
0267 
0469 
-0325 
-0143 
-0138 
0464 

e 0425 
e0214 
0086 
e040 1 
e0350 
,0190 
-0282 
-0126 
,0118 
0395 

e 0396 
-0395 

CMQ 
0 73- 
1.12- 

-08- 
66k . B 5 t  
73- 
17- 

,211 
e 52' 
eO3 -  
e25 
0 751 

1 1  -45- 
9.44- 
e21 
-45 
-41- 

10-32- 
17- 

-40- 
-92- 
-311 
1-28- 
e 081 
19- 

0 27- 
e 20- 

I 

CMA 

NASA ,221- - 153- 
-097- Langley Research Center 
1020- Langley Station 

GTG iiampion, Virginia 
-22 1 

e I U L  

-066- 

PRELIMINARY 0 395- 
-106- 
-255 
,259 NATIONAL AERO.\AUlISS AND 
,387- SPACE ADMINISTRATION 
,303- 
-045 
e 383 
,056- 
,003- 
129 

,055 
,182 
-185 
044- 

,050- 
,048- 

SU)-62-1065 

Appendix "A" 
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PRJ RUN P O I N T  C 
233 006 0013 
233 OC6 0014 
233 OC6 0015 
233 006 0016 
233 006 0017 
253 Q Q b  0 0 ! 8  
233 006 0019 
233 006 0020 
233 006 0023 
233 006 0024 
233 006 0025 
233 006 0026 
233 006 0027 
233 OC6 0028 
233 006 0029 
233 006 0030 
233 006 0031 

233 006 0035 
233 006 0036 
233 006 0037 
233 006 0038 
233 006 0039 
233 006 0040 
233 006 0041 
233 006 0042 
233 006 0043 
233 006 0044 
233 006 0045 

233 006 0032 

ONF T 6 
12 2 00 
12 2 00 
12 2 00 
12 2 00 
12 2 00 
?2 2 00 
12 2 00 
12 2 00 
12 2 00 
12 2 00 
12 2 00 
12 2 00 
12 2 00 
12 2 00 
12 2 00 
12 2 00 
12 2 00 
12 2 00 
12 2 00 
12 2 00 
12 2 00 
12 2 00 
12 2 00 
12 2 00 
12 2 00 
12 2 00 
12 2 00 
12 2 00 
12 2 00 

Q 
877. 86 
877. 36 
876.91 
876.86 
878.15 
879. E3 
876.49 
076.66 
779.7 1 
779.71 
779093 
779.90 
780049 
780. 12 
779. a2 
781.23 
782030 
779.93 
742. 10 
741.19 
742 45 
741-73 
712015 
?b3o46 
714-25 
742.30 
713-24 
141.60 
740.22 

V 
1250.5 
1250.5 
1250.5 
1250.5 
1250.5 
* - e n  
I L 3 U O S  

1250.5 
125005 
107906 
1079.6 
1079.6 
1079.6 
1079-6 
1079.6 
1079.6 
1079.6 
1079.6 
107906 
790.0 
790.0 
790mO 
79000 
790.0 
790.0 
79000 
79OoO 
790.0 
190.0 
790.0 

RM TP 
2.956 128.53 
2.954 273008 
2.953 269.00 
2.952 301.62 
2.957 271-04 
2,960 268.50 
20951 276.99 
2.952 276.11 
2.074 254.76 
2.874 273037 
2,875 40.40 
20075 205.72 

30494 268.99 

2-07? 278.79 
2.075 322.59 
2.874 265.11 
2.079 263.26 
2.003 359074 
20075 164.58 
3.487 267095 
3.403 269.77 
3.489 269.67 
3,105 269.53 
3.409 271040 

30497 271007 
3.100 293.10 
3,492 280.99 
3-405 281.64 
3.470 260.69 

MACH AOS AOA 
1.200 000 150.00 
1,200 -00 154000 
1.200 -00 152.01 
1.200 000 150.00 
1,200 000 148.00 
1.200 - 0 0  146.00 
1.200 - 0 0  14hoOO 
1.200 000 143.00 
1-000 000 150000 
1.000 - 0 0  153099 

-00 152.00 
1.000 
1.000 e00 148.00 
1.000 -00 145099 
1 m o o o  -00 143.99 
1 .ooo -00 141099 
1.000 000 14OoOO 
1.000 -00 137099 
700 000 150.00 
700 a 0 0  154.00 
700 000 152.01 
,700 000 150.01 
,700 -00 148000 
m700 e 0 0  146-00 
700 -00 144.00 
,700 -00 142.01 
700 000 142099 

,700 - 0 0  145000 
700 000 1so.00 

1 .ooo 000 149.99 

FREQ 
7-61 

8.28 
8.18 

70 63 
80'93 
8.08 
5.31 
3-32 
8.20 
8.  68 
7.75 
8.31 
8.73 
8.33 
8-11 
7.31 
4.69 
2.04 
10.74 
9.10 
9. 02 
11-43 
12.74 
10.53 
6.96 
30 92 
5.31 
8.77 
11055 

K 
0269 
00290 
m 0293 
0270 
00316 
,0286 
,0108 
,0117 
0336 
-0356 
-0318 
0341 
0358 
,0342 
,0333 
0300 
-0192 
o 0083 
0602 
051 0 

a0506 
064 1 
00715 
OS9 1 
0390 . 0220 
00298 
0492 
-0640 

m a  . 13- 
048 
1.71 
19 

3-29 
3.02 
1-86 
1.64 

- 6 0  
e97 
.44- . 77 
0 86 
023 
015 . 35 . 00 . 39- 

2.48 
89 

1.00 
2.14 
2050 
1.36 . 79 
e45 
32 

1.06 
2.32 

CMA 
e010 NASA 
O 0  16- Langley Research Center 0019- 
0003 050-  Hampton, Virginia Langley Station 

PRELIMINARY 0010- 
-031- 
049- 
,035- NATIONAL AEROi'AUTI,"S ANI) 
0013- 
0022 
109 

,174 
159- 

,066- 
06 1- 
,209- 
0310- 
149- 
036 
,132 
0096 
059- 
0216- 

S ? M  ACiMIN23kTION 

sn>-62.1065 

Appendix "A" 
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PRJ RUN POINT 
233 007 O C C 7  
233 O C 7  O C 0 8  
233 007 COO9 
233 007 0010 
233 007 OCll 
233 007 0012 
233 OC7 0013 

233 007 001s 
233 007 0016 
233 007 0017 
233 007 0020 
233 OC7 0021 
2J t  OC7 OC22 
233 OG7 0023 
233 007 0024 
233 OC7 0025 
233 007 0026 
233 007 0021 
233 007 0028 
233 007 GO30 
233 007 0031 
233 007 0034 
233 007 0035 
233 007 C036 
233 007 0037 
233 007 0038 
233 007 0039 
233 007 0040 
233 OG7 0041 
233 007 0042 
233 007 0043 
233 007 0044 
233 007 0047 
233 007 0048 
233 007 0049 
233 O G 7  0050 
233 007 0051 
233 007 GO52 
233 007 0053 
233 007 0054 
233 007 0055 
233 007 0056 
233 007 0057 
233 007 0061 

23,3 607 o o i 4  

CONF T B 
10 4 00 
10 4 00 
10 4 00 
1c 4 00 
10 4 00 
10 4 00 
10 4 00 
I U  t 00 
10 4 00 
10 4 00 
10 4 00 
10 4 00 
10 4 00 
10 4 00 
10 4 00 
10 4 00 
10 4 00 
10 4 00 
10 4 00 
10 4 00 
10 4 00 
IO 4 00 
10 : 4  00 

.- 

10 1-4 00 
10 54 00 
10 ? 4  00 
10 4 00 
10 4 00 
10 4 00 
10 4 00 
10 4 00 
10 4 00 
10 4 00 
10 4 00 
10 4 00 
10 4 00 
10 4 00 

Q 
740. 52 
739.83 
740.02 

740.25 
740.96 
741.19 
I40093 
740.69 
740.59 
740. 72 
251.51 
251.54 
251.53 
251.50 
251.45 
251.41 
251.39 
251.27 
251.22 
251.17 
250.03 
700. 33 
708.21 
f00.43 
709.61 
100.23 
701. 93 
709.90 
708. 00 
708. 03 
108.37 
7080 00 
703.00 
70.5, 52 
783. 67 
1830 34 
704. 11 
703. 63 
704.59 
785.41 
187. 11  
785.07 
784.85 
0020 6& 

741.58 

-. 

V 
790.0 
790.0 

790 .0  

790 .0  
790.0 
f Y O . 0  
790.0 
790.0 
790.0 
351 06 
351.6 
351.6 
351.6 
351.6 
351.6 
351.6 
351.6 
351.6 
351.6 
351.6 
987.4 
987.4 
987.4 
987.4 
987.4 
98704 
987.4 
987.4 
987.4 
987.4 
987.1 

1079.6 
1079.6 
1079.6 
1079.6 
1079.6 
1079.6 
1079.6 
1079.6 
IO7906 
1079.6 
1079.6 
1250.5 

790.0 

790.0 

_ _  

~ 

RN TP 

3.476 267.77 
3.477 265.15 

3.480 309.98 

3.485 294-59 
3.478 270.66 
3.482 273.29 
30483 269.34 
3.402 75.22 
3.481 65.07 
3.480 87.92 
3.481 1'17086 
2.506 272.80 
2,506 270.73 
2.506 253.50 
2.506 270.89 
2-505 271.38 
2,505 261.27 
2.505 282.44 
2.503 276.20 
2.503 89.03 
20502 62.20 
2ob99 04-22 
2.703 264.03 
20183 43.6b 
2,704 246.91 
2.788 268006 
2.783 '118.07 
2.182 88-93 
2.790 94009 
2,782 88-06 
2.782 94-17 
2.703 278.40 
2.782 302.76 
2.806 93022 
2.800 25.2s 
2.088 290.02 
2.087 110.19 
2.090 V5.25 
20008 70.29 
2.892 80.67 
2.895 01-68 
2.901 80.86 

2,093 104.92 
2.972 88.86 

2.a94 88.86 

MACH . 700 
.700 

700 
-700 
,700 
0700 

700 
700 

e700 
,700 
700 
300 

e 300 
300 
300 

-300 
300 
300 
,300 
300 
300 
300 
900 

,900 
900 

,900 
,900 
,900 
900 

,900 
900 

,900 
900 

1. oco 
1.000 
1,000 
1,000 
1 o O G O  
1.000 
1.000 
l.OC0 
1.000 
1.000 
1.000 
1.200 

AOS 
00 . 00 

000 . 00 . 00 . 00 . 00 
m o o  

000 
000 . 00 
000 
0 00 
000 . 00 . 00 . 00 . 00 . 00 . 00 
00 . 00 . 00 . 00 . 00 . 00 . 00 

e o 0  
000 
000 . 00 . 00 . 00 
m o o  . 00 . 00 . 00 
000 . 00 . 00 
00 
000 . 00 . 00 
000 

AOA 
150.00 
154.00 
152.00 
150.00 148.01 

146.00 
144.00 
142.00 
140.00 
138.00 
136.01 
150.00 
154.00 
152.00 
150.00 
148.01 
146.00 
144.01 
142.01 
140.00 
138.00 
136.01 
150mOO 
154.00 
152.01 
150o01 
148.00 
146.01 
144.01 
142mOO 
140.00 
138.01 
136.00 150.00 

154.00 
152.00 
150.01 
148-00 
l46m00 
144.01 
142.01 
140.00 
138.00 
136.00 
154.01 

FREQ 

14.78 
14-87 

14.82 
14-94 
14.89 
14.68 
15-22 
14.74 
14.50 
I4oJ5 
14-19 
13-53 
13.52 
13-53 
13m63 
13. 55 
13,49 
13-20 
12.87 
12069 
12-74 
12.68 
14-27 
14-34 
14.35 
14-44 
14.41 
14-41 
14.48 
14-34 
14.40 
14-38 
14-52 
14-53 
14-53 
14. 54 
11-60 
14.49 
14.47 
14.58 
14.55 
14.62 
14m84 
14-42 
14.66 

K 
0834 
0829 
083 1 
0838 
0835 

,0825 
0854 
0827 

,0813 
0805 
0796 
1706 
1704 
1706 
1718 

m 1708 
1701 
1664 
1623 
1600 
1606 
1599 
0640 
0644 
0644 
0648 

,0647 
0647 
0650 
0644 

,0646 
0645 
0652 
0596 
0596 . 0597 
0599 

00595 
0594 
OS98 . 0597 
,0600 

0609 
0592 

,0519 

I 

k 

C riR 
I 
. d4 
tf 0 7  . $2 
- 1 1  
04- 
05- . 11- 
-03- . 19 
028 . E9 
e25 
31 
16 

0 09 
03 
13- 
03- 
06- 

005 
0 01- 
001 . 02 

06- . 0.3- 
05- 
03- 

005- 
001 . 00 

08- 
001- . 02 
001- 
05- . 02- 
04- . 05- 

m06- 
001- 
04- 

001- 

CNB 
2.842 NASA 
20805 Langley Research Center 

820 Langley Station 
2 . 848 Hampton, Virginia 
2,864 

2.762 

2.631 
2 567 
6,829 PRfUNllNARY 
6,816 
6.817 NATIONAL AEROFJAUTICS AND 
6.938 SPACE ADMlNlSIRATlON 
6.852 
6.785 
6.479 
6,132 
5.940 
6.002 
5.947 
2,718 
2.747 
2.750 
2-703 
2,774 
2-17? 
20798 
2.748 
2.772 
2.763 
2,823 
20555 
2.555 
20 2.570 558 SU)-62-1065 

- 
2.537 
2.531 Appendix "A" _ _  
2.570 
2.554 A-13 
2-576 
2 rn 666 
2. 508 
2.31 1 



P R J  RLN PCINT CCNF 1 8 Q V RN TP 
233 007 3062 10 4 00 884-35 1250-5 2-978 87-13 
233 007 0063 10 4 00 886-36 1250-5 2.984 81-82 
233 007 0064 10 4 00 884093 1250.5 2-980 89-07 
233 007 0065 10 4 00 881023 1250.5 2.967 89-07 
233 007 0066 10 4 00 880.85 1250o5 2-966 89-07 
233 007 0 6 6 1  i o  4 O(1 Btjo-iJ 125005 2,963 94.83 
233 OC7 0068 10 4 00 878028 1250-5 2.957 80-19 
233 007 0069 10 4 00 878-28 1250.5 2 - 9 5 ?  86-77 
233 007 0070 10 4 00 880056 1250-5 2-965 89-01 
233 007 0071 10 4 00 878-24 1250-5 2-957 89-07 

d 

I MACH 
'. 1.200 

102co 
1,200 
1,200 
1.200 
1.200 
1-200 

aos AOA FREG K 
-00 152-01 14-69 00520 
-00 15OoOO 14-72 ,0522 
-00 148001 14.16 -0523 
-00 146.01 14.88 ,0527 
-00 14CoOO 11-77 00523 
-00 142000 11-57 -0516 
-00 140-01 14-36 -0509 
-00 138-01 13-36 ,0495 
-00 136-00 14-06 -0499 
-00 150oOO 14-66 oOSI9 

CNB CNR 
- 1 4 9  2-31? 
-03- 2-321 Langley Research Center 
-01- 2-338 Langley Station 
-04- 2-389 Hampton, Virginia 
-04- 2,353 
o O +  2-287 

NASA 

PRELIMINARY -04- 2-322 

NATIONAL AERO'iAUTICS AND 
SPACE ADMINISTRATION 

L 

!I 

h 
SID-62.1065 
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P R J  RLEi POINT 
233 O C 8  GG33 
233 008 0034 
233 00& 0035 
233 O C 8  0036 
233 O C 8  0038 
233 008 GO39 
233 008 0040 
233 008 0041 
233 008 0044 
233 008 0045 
233 O C 8  0046 
233 008 0048 
233 OCB 0049 
233 008 0050 
233 008 0051 
233 O G e  GO52 
233 O C 8  0053 
233 008 0054 
233 008 0055 
233 008 0056 

233 008 0058 
233 006 0059 
233 008 0060 
233 008 0061 

233 oae 0057 

COFiF T B Q 
1 1  2 0 0  877.53 
11  2 00 875.41 
1 1  2 00 875.24 
11 Z 00 875.41 
1 1  2 00 878.11 
11 2 00 877.07 
1 1  2 00 876.03 
11 2 00 875.33 
1 1  2 00 778.60 
1 1  z 00 778.34 
1 1  2 00 778.42 
1 1  2 00 741.31 
1 1  2 00 741.46 
11 2 00 741.04 
11 2 00 741.71 
11 2 00 743009 
11 2 00 742.65 
11 2 00 741.93 
11 2 00 742.20 
11 2 00 741.58 
11 2 00 741031 
11 2 00 743012 
11 f 00 741024 
11 2 00 740.94 
11 2 00 742.47 

V R N  TP 
i 2 w . s  2.955 268.75 

1 2 ~ 0 . 5  2.947 294.at  
125005 2.947 271.67 

1250.5 2-?&7 271,1?2 
1250.5 2.957 266.13 
1250.5 2.953 278018 
1250.5 2,950 210021 
125005 2,947 172.01 
1079.6 2,870 314.83 
1079.6 2.869 280.60 
1079.6 20869 273.03 

790.0 3.483 272.58 
790.0 30484 272004 
790.0 3.482 281.99 
790.0 3.485 270.57 
79000 3.492 280.48 
790.0 3.490 256.32 
790.0 30486 271.53 

790.0 790.0 3,488 3.485 268.84 2 7 9 : : : i  
790.0 3 0 4 8 3  304007 
790.0 30492 
79000 3.483 333093 
79000 30482 049 
790-0 3.489 270-39 

MACH 
1.2GO 
1.200 
1.200 
!w200 
1.200 
1.200 
1.200 
1.200 
1.000 
1,000 
1.000 

700 
700 

-700 
700 

0 7 C O  
0700 
-700 

700 
-700 

700 
700 

e700 
700 
700 

AOS AOA 
-00 150.00 
0 0 0  152000 
-00 154.01 

nn 1 ~ 8 . ~ 1  . v u  

-00 146.01 
-00 144-00 
-00 141.99 
000 141.01 
000 150.00 
-00 152.01 
-00 154000 
000 150.00 
-00 152.00 
000 154.00 
-00 149.99 
-00 147.99 

-00 143.99 
-00 145.99 

-00 141.99 
-00 139099 
000 139.00 
000 137.99 
000 136-99 
e 0 0  135.99 
-00 119.98 

FREG 

10.46 
10.50 1 1  2 2  

10.80 

I I O J J  

10.39 
8.25 
4.92 
1.97 

10.68 
10.88 
13.09 
11.38 

10053 

10.86 
13.80 
12.48 

10.19 
9082 
7. 4 3  
6-11 
6 -  08 
5. 56 
5.0 1 

13.48 

11.09 

K 
-0382 
00370 
0 0372 
r U 4 U  n1.n * I 

0368 
,0292 
00174 

0069 
,0432 

0438 
-0446 

0734 
- 0 6 3 8  
,0609 

0774 
0700 
,0622 
-0571 

055 1 
-0417 

0359 
034 1 

,0312 
-0281 

0756 

CMQ 
-27 
0 72 

05 
i o 8 0  . 97 
-40 
-03 . 42- 
020 . 12 
0 16 

1.82 
056 . 76  

1048 
1-19 
026 
060 

1.18 
-23 
0 13' 
001- 
0 04 
m o l +  

1.62 

CMA 
-042- NASA 
-031- Langley Research Center 

Langley Station 0033-  - -  
0064- Hampton, Virginia 
0025- 
0037 . 114 
0167 

,044- 

0 0051- 165- PRELIMINARY 
0 077- 
0063- NATIONAL AER0';AUTICS AND 

198- . 143- 
,058- 
,025- 
008- 

,069 
-096 
0 106 

SPACE AD MI N STRATI ON 

,116 
128 

0 180- 
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P R J  RUN P C I N T  
233 009 0014 
233 009 0015 
233 009 0016 
233 009 0017 
233 009 0018 
233 OC9 0019 
233 009 0020 
233 009 002 i  
233 O C 9  0022 
233 009 0023 
233 009 0024 
233 009 0027 
233 009 0028 
233 009 0029 
233 009 0030 
233 009 0031 
233 009 0032 
233 009 0033 
233 009 0034 
233 009 003s 
233 009 C036 
233 009 0037 
233 009 0040 
233 009 0041 
233 009 0012 
233 009 0043 
233 009 0045 
233 009 0006 
233 009 0047 
23: 009 0048 
233 009 GO49 
233 009 0050 
233 009 0051 
233 009 0054 
233 009 0055 
233 009  0056 
233 009 GO57 
233 009 GO58 
233 009 0059 
233 009 0060 
233 009 0061 
233 OG9 GO62 
233 009 0063 
233 009 0064 
233 O C 9  0067 

CONF T 3 
3 2 00 
3 2 00 
3 2 00 
3 2 00 
3 2 00 
3 2 00 
3 2 00 
3 2 0 0  
3 2 00 
3 2 00 
3 2 00 
3 2 00 
3 2 00 
3 2 00 
3 2 00 
3 2 00 
3 2 00 
3 2 00 
3 2 00 
3 2 00 
3 2 00 
3 2 00 
3 2 00 
3 2 00 
3 2 00 
3 2 00 
3 9 00 
3 2 00 
3 ' J  00 
3 a 00 
3 2 00 
3 2 00 
3 2 00 
3 2 00 
3 2 00 
3 2 00 
3 2 00 
3 2 00 
3 2 00 
3 2 GO 
3 2 00 
t 2 00 
3 2 00 
3 2 00 
3 2 00 

Q 
711.58 
710.91 
711-75 
711-38 
712-96 
713.53 
710-98 
l11.08 
710-88 
713.33 
71 1.25 
742 94 
743- 29 

-_ 

742.a9 
741.58 
742.23 
742.65 
742.55 
744.10 
744 25 
743.86 
741-98 
251.09 
251-32 
252m93 
251m 19 
250 82 
251.28 
250-88 
2510.25 
251-00 
250.93 
2SIoII 
871.50 
871.63 
871.54 
871m88 
872- 33 
871-38 
0 6 5 - 6 8  
875. a7 
874- 74 
879- 1 1  
879-57 
760- 16 

V R N  TP 
987.4 2,796 09-92 
987-4 20793 08-99 
987-4 2-79? 92-39 
987.4 2 - 7 9 5  94-21 
987.4 2.801 95.99 

987.4 2.794 87.07 

931.4 2.803 a9.86 
987.4 2.795 86-27 

987-4 2.804 77.43 

987.4 2.794 89.01 
907-4 2,793 85.96 

790.0 3-491 83-97 
790.0 3-493 75.30 
790-0 3-49! 87-04 
790.0 3.485 268060 
790mO 3.488 85-34 
7 9 O m O  3.490 98.59 
790.0 3,489 87-06 
790.0 3.497 7a-36 

79000  3,495 n - 7 2  
790.0 30lr97 78-72 

790.0 3.581 309-85 
351.6 2,502 261-57 
351.6 2-504 202.58 
351-6 2-520 272-43 
351.6 2.503 262-05 
351.6 2.499 270mOO 
351.6 2,504 272-61 
351m6 2-500 106.52 

' 351.6 2-503 90mOO 
351-6 2,501 84m37 
351.6 2m500 293.61 
351m6 2.502 274.43 
1250.5 2.934 273m52 
1250.5 2.935 89-92 
1250.5 2,934 79.65 
1250-5 2m936 279.42 
1250.5 2.937 359-92 
1250-5 2-934 84-19 
1250-5 2-915 82-30 
125005 2-949 80-43 
1250m5 2.945 77-35 
1250-5 2-960 82-77 
1250.5 2.961 87-19 
1C79.6 2-875 81m23 

MACH 
-900 
- 9 C O  
900 
,900 
-900 
900 
,900 
m 900 
900 
m900 

900 
700 - 700 

m 700 
700 

0 700 
-700 
-700 
700 
700 
0700 
-3co 
,300 
,300 
-300 
a300 
,300 
300 

,300 
300 

0 300 
300 

m 300 
10200 
1,200 
1,200 
1-200 
10200 
1,200 
1.200 
1m2GO 
1-200 
1.200 
1.200 
1mOOO 

AOS AOA 
-00 352oGO 
-00 347m99 
-00 349.99 
-00 351.99 
-00 353.99 
-00  355099 
m 0 0  357-99 
-00  359.99 
m o o  2.00 
000 4-00 
- 0 0  6.00 
m 0 0  352.00 
-00 348000 
-00 350.00 
m 0 0  351m99 
m 0 0  353m99 
m 0 0  356.00 
-00 358mOO 
-00 359099 
-00 1099 
-00 1-00 
m o o  5.99 
-00  352-00 
e 0 0  358-00 
000 349-99 
m 0 0  351-99 
a00 354-00 
m 0 0  356.00 
m O 0  357099 
00 -00 

m 0 0  2000 
m 0 0  4.00 
m 0 0  6-00 
-00 352-00 
-00 348.01 
m 0 0  350-01 
-00 352-01 
-00 354-00 
-00 356m01 
m 0 0  358001 
0 00 - 0 1  
-00 2m01 
000 4-01 
m 0 0  6-00 
000 352-00 

FREQ 
12-27 
12-05 
12-07 
12-29 
12-60 
12-67 
12t83 
13-05 
13-16 
13.37 
13-49 
13-04 
12m26 
12-62 
12m97 
13-30 
13.44 
13-50 
12.93 
12-88 
13.05 
14-07 
13.20 
13.07 
13-79 
13.25 
12-88 
12.8s 
12-75 
12-54 
12.42 
13mOO 
13.21 
12-26 
11-72 
11.68 
12.26 
11-89 
12m28 
12.33 
12.58 
12-71 
12.85 
13-26 
12m 17 

K 
0 05s 1 
m OS4 1 
,0542 
0 055 1 

0565 
0569 

SO516 
0586 
0591 
-0600 
,0605 
-073 1 
0688 
0708 
0728 
0716 - 0754 
,0757 
,0725 
0722 
-0732 
0789 
1664 
1648 
1739 
1670 
1624 
1620 
1607 
1581 
1566 
1639 
1665 
0434 
00415 
,0414 
-0434 
-042 1 
,0435 
m 0437 
-0446 
0 0450 
,0455 
m 0470 
-0499 

CMQ . 18- 
0 20- 
-20- 
-23- . 08- . 1 I -  

0 10- 
1 f ,  - . m  

0 14- 

:A{: 
00 - 
m 18- . 14- 
14 

0 08- . 06- 
-06- 
14- 

.09- 
08- 

0°$ 00 
001 

12 
05 

007 - 09 
0 03- 
10- 

m 10- 
03 
09 
16 
08- 

0 1 1 -  
m 06 
000 
m 10- 
m 15- 

17- . 17- 
.2* re 
m 3 1 -  

CHA 
,011 NASA 
,017 Langley Research Center -017 
,011 
,001 

Langley Station 
Hampton, Virginia 

a002- 

PRELIMINARY 
,023- 
.027- 
1012- 
m007 
-000- NATIONAL AERO ,AUT1 S ANJ 
009- 
020- 

SPACE ALiMlN STR,\TlON 

-023- 
026- 
,010- 

008- 
0013- 
,046- 
040- 
039- 
106- 

0054- 
,021- 
,019- 

008- 
-008 
,017 
034- 
052- 
e009 
-022 
0 022 
008 SID-62-1065 
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-008 A-16 
006 . 000 
,003- 
,006- 
,016- 
,010 



PRJ RUN POINT CONF T B Q V 
233 009 0068 3 2 00 778.27 1079.6 
233 009 OC69 3 2 00 778.64 1079.6 
233 009 0070 3 2 00 778027 1079.6 
233 009 0071 3 2 00 777097 107906 
233 069 0072 3 2 00 779086 1079.6 
233 009 0073 3 2 00 777097 1079.6 
233 009 0074 3 2 00 777097 1079.6 
233 009 0075 3 2 00 778.16 1079.6 
233 009 0076 3 2 00 778090 1079.6 
233 009 0077 3 2 00 778001 1079.6 

R N  
2,869 
2,870 
2,869 
2,867 
2.874 
2.867 
2.067 
2.868 

2.868 
2,871 

TP 
83.42 
13-67  
76.06 
86-82 
77.78 
a 6 n 1  
86041 
87-05 
83.32 
68-81 

MACH 
10000 
1.000 
10 000 
10000 
1,000 
lo 000 
10000 
1,000 
l o  000 
10000 

A O S  AOA FREQ 
- 0 0  348000 11.89 
000 349099 12-22 
000 352.00 12-17 
-00 353099 12.36 
000 356.00 12.49 
000 357099 12-69 
0 00 000 12.95 
000 2 - 0 0  12197 
000 4000 13.12 
000 6000 13.29 

K 
0488 
050 1 
0499 
OS07 

,0513 
o 052 1 
,0531. 

0532 
00538 

0545 

- 

[ 
i c cc 

I 
I 

CMQ 
0 18- 

09- 
0 la? 
2 1'2 

1% 
,2q 
0 13- 
0 lalii 
0 11'- 
011- 

CMA 
0019 NASA 
D O 1 0  langley Research Center 
,010 Langley Station - - - -  nrr? 
0002 
0 002- 

Hampton, Virginia 

0021- 

PRELIMINARY 
NATIONAL AERO AUTlZS 4N3 

SPACE A M N  STRATION 

su)-62-1065 
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Fig. 1 Launch Escape Conflg. (ETipC) & Command Module ( C )  . .  . -- . 
Note: Only Configurat ion E4T12C was tested 

(Same as above wi th  t o ro id  tanks on escape rocket 
removed) 
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F i g u r e  5 : V a r i a t i o n  o f  t h e  d a r n F i n y - i n - p t t c h  p a r a m e t e r  a n d  +he o s c i l l a t o r y  

lonqjtudinal sfobil i t l j  p a r a m e t e r  w i t h  m e a n  a n g l e  o f  o t f o c k  f o r  the model 
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Figure 6: V a r i a t i o n  o f  t h e  damping-in- p i tch  p a r a m e t e r  a n d  t h e  oscillatory I o n c j i t g d i n a I  

stabi l i ty  p a c a m e t e r  r i t h  mean a n g l e  of a t t a c k  

c o n f  i 9 v r a  t i o n .  
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p o r a r n e t e r  w t t h  mean a n g l e  of a t t a c k  f o r  the m o d e l  of the launch e s c a p e  conf iyura4 ion .  (Run 

( D o t o  f o r  t h e  mode l  wlith dummy bolonce c o v e r  on command module apex is indicuted by +he ~ y m  
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Fiyure 8: V c t r i o  t i o n  o f  fhe d a m p i n g  - i n - p i  t c h  parameter and +he asci Ilcdory longitudinal 
s+ab i l i+g  p a r a m e t e r  w ; t h  m e a n  a n g l e  o f  a t t a c k  f o r  t h e  model of  t h e  command 

m o d "  l e  w i t h  heat  $h ie  Id  a f t  ( R u n  9 )  (Ex if C o n f  ;gura#;~ ,= , )  
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F y r e  9 :  Variation o f  t h e  darnpinq-in-yaw p a r a m e t e r  and f he oscil latory directional 
s + a b i l ; + y  p a r a m e t e r  w i t h  anqle o f  a t f a c k  f o r  the enfry c o n f i y j r a t i o n .  

( R v n  7) 
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